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Description 
BACKGROUND 

1. Technical Field 

[0001] The present disclosure relates to a suture an- 
chor installation system and, more particularly, to a sys- 
tem for preparing a hole in hard tissue to receive the 
suture anchor and for insertion therein of a suture an- 
chor, 

2. Discussion of Related Art 

[0002] During surgery, it is often necessary to attach 
muscle tissue or prosthetic implants to hard tissue such 
as bone. Suture anchors are used in the art to facilitate 
such attachment by securing a suture to bone. Gener- 
ally, an anchor is implanted into a hole pre-drilled into a 
bone mass. A suture engaged by the suture anchor ex- 
tends from the bone and is used to stitch the muscle 
tissue or prosthetic device to the bone. Suture anchors 
find particular use in joint reconstruction surgery, espe- 
cially during attachment of ligaments or tendons to 
bones in the knee, shoulder, and elbow. 
[0003] Several systems have been proposed in the art 
to aid the surgeon in implanting a suture anchor into a 
bone. One such system, shown in U.S. Pat. No. 
5, 1 00,41 7 to Cerier et al. , includes a driver having a han- 
dle and elongated shaft. An anchor snap fits on the end 
of the shaft over an anti-rotation pin which mates with 
slots in the anchor. A suture engaged in the anchor has 
its ends affixed to posts extending from the driver han- 
dle. The Cerier et al. system suffers from the disadvan- 
tage that the driver does not accommodate sutures hav- 
ing preattached needles. Thus, use of this system re- 
quires threading the suture into a needle, a time-con- 
suming procedure for the surgeon. 
[0004] Another suture anchor installation system is 
shown in U.S. Pat. No. 5,002,550 to Li. The Li system 
includes a suture anchor having a normally curved barb 
capable of being elastically deformed to a substantially 
straight configuration . The suture anchor engages a su- 
ture having a pair of surgical needles attached to its 
ends. The installation tool is adapted to receive the sur- 
gical needles and a pair of grooves formed in the tool's 
outer surface. The tool additionally provides a member 
for selectively covering and uncovering the needles re- 
ceived in the grooves. The Li suture anchor installation 
system uses shape-memory alloys to fabricate the su- 
ture anchors. Such materials are not bioabsorbable. Ad- 
ditionally, the normally curved barb of the Li system pro- 
trudes from the installation tool during positioning of the 
anchor. 

[0005] Yet another suture anchor installation system 
is disclosed in U.S. Patent No. 5,354,298 to Lee et al. 
The suture anchor installation system includes a suture 
anchor assembly engaged with a suture anchor inser- 
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tion tool. The suture anchor assembly features a two- 
piece suture anchor for insertion into a pre-drilled hole 
in a bone and at least one suture having at least one 
surgical needle affixed thereto. The two-piece suture 
anchor has a setting pin slidabfy engaged within an en- 
gagement member having barbed legs expandable in 
response to proximal movement of the setting pin. The 
suture anchor insertion tool includes a body portion and 
a distally extending shaft portion. An annular region of 
the distal end of the shaft portion engages the legs of 
the suture anchor engagement member. A channel in 
the shaft portion aligns with a channel in the body portion 
to accommodate the suture. Needle-retaining assem- 
blies located on the body portion of the suture anchor 
insertion tool engage the surgical needle or needles at- 
tached to the suture. The suture anchor installation tool 
of the Lee et al. 5,354,298 patent is packaged in a 
preloaded condition. The package is opened in the op- 
erating room and the installation tool is removed from 
the package and used to apply the suture anchor. 
[0006] (WO 95/1 5726 discloses a bone anchor appli- 
cator according to the preamble of claim 1 .) 
[0007] What is needed is an improved system which 
facilitates implantation of the suture anchor into hard tis- 
sue such as, e.g., bone. 

SUMMARY 

[0008] A suture anchor installation system is provided 
herein, the system including a drill and drill guide, an 
obturator, at least one suture anchor and a suture an- 
chor installation tool. The suture anchor includes an 
elongated setting pin at least partially mounted within a 
longitudinal bore of a socket and slidably movable be- 
tween a distal first position wherein at least a portion of 
the setting pin is distal to the socket and a proximal sec- 
ond position. A suture is disposed through a hole in the 
setting pin. The socket has at least two proximally point- 
ing legs which are radially expandable in response to 
movement of the setting pin to the proximal second po- 
sition. 

[0009] The suture anchor installation tool includes a 
handle portion including a spring, and an elongated op- 
erating portion. The operating portion includes a sheath 
tube having an axial bore and distal and proximal ends, 
and an inner rod slidably disposed within the bore of the 
sheath tube. The inner rod is fixedly mounted to the han- 
dle, while the sheath tube is movably mounted to the 
handle, the sheath tube being movable with respect to 
the handle between a distal position and a proximal po- 
sition, and being resiliently biased to the distal position 
by the spring. Application of a proximally directed force 
of sufficient magnitude to the distal end of the sheath 
tube causes the sheath tube to move to the proximal 
position against the biasing force of the spring. 
[001 0] In the initial configuration the suture is held taut 
by the installation tool, which also includes at least one 
pinch means for releasably holding a suture, the pinch 
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means frictionally holding the suture when the sheath 
tube is in the distal position and releasing the suture in 
response to movement of the sheath tube to the proxi- 
mal position. The pinch means is of a plate and a mem- 
ber having at least one leg in opposing relation to the 5 
plate, the leg being biased toward the plate to hold a 
suture therebetween when the sheath tube is in the dis- 
tal position, and the leg resiliently moving away from the 
wall in response to movement of the sheath tube to the 
proximal position. w 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Various embodiments are described below 
with reference to the drawings wherein: is 

FIG. 1 is a side view of a suture anchor for use in 
the current disclosure 

FIG. 2 is a perspective view of the setting pin of the 20 
suture anchor with a suture disposed therethrough.; 

FIG. 3 is an exploded view showing the suture re- 
tained by the suture anchor; 

25 

FIG. 4 is a perspective view of the suture anchor 
installation tool; 

FIG. 5 is an exploded view of the suture anchor in- 
stallation tool with suture anchor and needles; 30 

FIG. 6 and 7 are perspective views illustrating po- 
sitioning of the suture anchor at the distal end of the 
plunger rod; 

35 

FIG. 8 is a perspective view illustrating the position- 
ing of the suture anchor at the distal end of the in- 
stallation tool; 

FIG. 9 is a partial cut away exploded perspective <*o 
view of the handle portion of the suture anchor in- 
stallation tool; 

FIG. 10 is a top view of the handle portion of the 
suture anchor installation tool; 

FIG. 1 1 is a side sectional view of the handle portion 
of the suture anchor installation tool; 

FIG. 12 is a perspective view of a cannula; so 

FIG. 13 is a perspective view of an obturator; 

FIG. 14 is an exploded perspective view of the drill 
bit and drill guide; 55 

FIG. 15 is a sectional view showing placement of 
the obturator and drill guide in the cannula; 



FIGS. 16 to 19 are sectional views sequentially il- 
lustrating the method of drilling a hole in bone and 
the placement of the suture anchor therein; 

FIG. 20 is a top view of the handle portion of the 
suture anchor installation tool showing release of 
the suture; 

FIGS. 21 and 22 are sequential side sectional views 
illustrating setting of the suture anchor; and 

FIGS. 23 and 24 are perspective views illustrating 
actuation of the suture anchor to expand the legs. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0012] The suture anchor installation system de- 
scribed herein is provided for securing a suture to bone. 
The suture can be used to attach soft tissue or a pros- 
thetic device to the bone. As used herein, the term "soft 
tissue" refers to all of the n on -bony tissues within an or- 
ganism including, but not limited to, muscle, cartilage, 
skin, tendons, ligaments, etc. The term "prosthetic de- 
vice" refers to any article implanted in the body includ- 
ing, but not limited to, artificial ligaments, muscles, 
joints, etc. 

[0013] The suture anchor installation system can be 
used in minimally invasive surgical procedures. In such 
procedures the operating instrumentation is deployed 
through a cannula inserted through a small incision or 
opening in a wall of body tissue (e.g. the skin and un- 
derlying tissue), or directly through the incision or open- 
ing itself. Such procedures include laparoscopic, endo- 
scopic, and arthroscopic surgical operations. In opera- 
tions where, for example, a body cavity is insufflated to 
provide a clear operating field, gaseous seals are usu- 
ally employed to prevent the inflow or egress of fluids 
into or out from the operating site. It should be under- 
stood that the suture anchor installation system is not 
limited to minimally invasive procedures, and can be 
used in open surgical procedures as well. 
[0014] The suture anchor installation system de- 
scribed herein includes a suture anchor assembly re- 
tained in a suture anchor insertion tool. The suture an- 
chor assembly features a two-piece suture anchor for 
insertion into a pre-drilled hole in bone and at least one 
suture having at least one surgical needle affixed there- 
to. The two-piece suture anchor includes a setting pin 
slidably engaged within an expandable engagement 
member which grips the sides of the hole which has 
been drilled in the bone. In a preferred embodiment, this 
engagement member is an expandable socket, which 
includes an apertured body portion having at least two 
barbed legs extending proximally therefrom. The legs 
are radially expandable in response to proximal move- 
ment of the setting pin. Suture anchors suitable for use 
in the suture anchor installation system described here- 
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in are described in U.S. Patent No. 5,354,298. The su- 
ture can be "double-armed", i.e. a needle can be at- 
tached to each of the two ends of the suture to facilitate 
knotting the suture and securing the soft tissue to the 
bone. 

[0015] More particularly, referring now to FIGS. 1 to 
3, a preferred two-piece suture anchor 10 is illustrated. 
Preferably, the suture anchor 10 is fabricated from a 
synthetic bioabsorbable polymeric resin such as poly- 
mers of glycolide, lactide, caprolactone, p-dioxanone, 
trimethylene carbonate and physical and/or chemical 
combinations thereof. The suture is preferably a size 2 
suture formed of Dacron. However, it is anticipated that 
the suture may also be formed from a synthetic bioab- 
sorbable polymeric resin. 

[0016] The suture anchor 10 includes a socket 11 for 
insertion distally into a pre-drilled hole in bone or hard 
tissue. The socket has a body portion 12 terminating in 
an annular distal end surface 13 which acts as a stop 
surface as discussed below, an axially extending aper- 
ture 14, and at least two (preferably four) legs 15 ex- 
tending proximally from the body portion 12. Legs 15 
are normally radially expandable in response to move- 
ment of a setting pin 20 siidably disposed within the ax- 
ially extending aperture 14. Setting pin 20 has a suture 
attachment feature and is movable between a distal po- 
sition with respect to socket 11 wherein socket legs 15 
are not expanded, and a proximal position with respect 
to the socket 11 wherein the socket legs 15 are urged 
to a radially spread-out configuration. 
[0017] More particularly, setting pin 20 includes a 
shaft portion 22, a tapered tip 23 with preferably a frus- 
toconical shape and a proximal facing abutment surface 
26, and a transverse aperture 21 near the distal end for 
receiving a suture 30. Proximal end 25 is rounded and 
acts as a camming surface. Setting pin 20 also includes 
two longitudinal notches 24 extending along shaft por- 
tion 22 through which suture 30 is disposed. 
[0018] Proximally extending legs 15 of socket 11 in- 
clude barbs 16 on their outer surface and an inwardly 
inclined inner surface 1 7. When setting pin 20 is moved 
proximally from its initial distal-most position (i.e. by pull- 
ing suture 30), the rounded proximal end 25 of the shaft 
portion cams against inner surface 1 7 and thereby urges 
legs 1 5 to expand radially outward. At the most proximal 
position of setting pin 20, abutment surface 26 of ta- 
pered tip 23 contacts distal end surface 1 3 of the socket. 
The Setting pin 20 is thereby stopped from further prox- 
imal movement. A matching non-circular cross section 
of the setting pin and the socket aperture may be em- 
ployed to prevent suture interference with the setting ac- 
tion by preventing free rotation of the setting pin within 
the axial aperture of the socket and by locating the su- 
ture between legs 15 of socket 11 . 
[0019] Referring now to FIGS. 4 and 5, the suture an- 
chor installation system includes an installation tool 200 
having an elongated operating portion 201 and a handle 
portion 202. The elongated operating portion 201 in- 



cludes an outer sheath tube 250 and a plunger rod 260. 
[0020] Sheath tube 250 is siidably connected to han- 
dle 21 0 and has an axial bore 254, a distal end 251 with 
lengthwise slots 252 positioned in the vicinity of the dis- 

5 tal end 251 , and a proximal end 253. The distal end of 
the sheath tube acts as the primary support for the su- 
ture anchor 10. Referring to FIGS. 4 and 8, slots 252 
provide access for suture 30 to exit from the interior of 
bore 254 and extend along the outer surface of sheath 

10 tube 250 to handle 210. Referring again to FIG. 5, the 
proximal end 253 of sheath 250 tube abuts a cam cap 
230, the function of which is explained below. Longitu- 
dinal slot 256 in the sheath is adapted to receive plunger 
pin 245 and acts as a motion limiter, as explained below. 

15 [0021] Referring to FIGS. 5-7, plunger rod 260 is sii- 
dably disposed within bore 254 of sheath tube 250, and 
includes a distal end portion 261 which includes opening 
267 to releasabty engage the proximal end portion of 
legs 1 5 of the suture anchor 1 0, and two slots 262 which 

20 permit passage therethrough of the suture 30, Notches 
263 extend longitudinally from the proximal ends of slots 
262 to facilitate the doubting back of suture 30 and allow 
the suture to extend distally outward and through slots 
252 in the sheath tube (See, FIG. 8) Proximal end por- 

25 tion 264 includes notches 265 which are engaged by a 
plunger retainer block 280 (FIG. 7). Plunger retainer 
block 280 is received into a plunger retainer frame 219 
in the interior chamber 213 of handle 210, and fixedly 
connects plunger rod 260 to handle 210. Plunger rod 

30 260 includes a lateral aperture 266 to receive plunger 
pin 245. Plunger pin 245 extends laterally into slot 256 
of sheath tube 250 to limit the relative longitudinal mo- 
tion between plunger rod 260 and sheath tube 250. For 
example, if outer sheath tube 250 moves proximally with 

35 respect to plunger rod 260, plunger pin 245 abuts the 
distal edge of slot 256 after sheath tube 250 has moved 
a certain distance. Further relative movement is thereby 
prohibited in that direction. 

[0022] Referring to FIGS. 5-11 , handle portion 202 in- 
40 eludes a handle 21 0, which has, inter alia, a body portion 
211 serving as a hand grip, a finger rest 21 2, and a cover 
plate 225. Body portion 211 and cover plate 225 define 
an interior chamber 213. Longitudinal aperture 222 ex- 
tends through nose portion 239 of handle body portion 
45 211 and is adapted to receive sheath tube 250 and 
plunger rod 260. The nose portion 239 also includes a 
Y-shaped notch 229 which serves as a suture track. That 
is, suture 30 extends along sheath 250 from slot 252 to 
interior chamber 213 and is disposed through notch 229 
so such that one length of suture 30 passes through one 
branch of Y-shaped notch 229 and the other length of 
the suture 30 passes through the other branch of Y- 
shaped notch 229. 

[0023] Handle body portion 211 includes lengthwise 
55 spaced apart needle park plates 214 having needle re- 
taining notches 21 5. Notches 21 5 are adapted to releas- 
ably hold a surgical needle in a snap fit arrangement. 
Needle park plates 214 are preferably parallel to each 



7 EP 0 834 281 B1 8 



other each having two sets of notches such that at least 
two needles 50 can be releasably held by the plates. As 
can be seen, the needles extend laterally across the top 
of plates 214, each needle being held in one set of 
notches 215 in each plate 214. 
[0024] Guide plates 21 6 are preferably oriented par- 
allel to the needle park plates 214 and provide a guide 
surface for the suture lengths 30 entering interior cham- 
ber 213 from Y-shaped notch 229. 
[0025] The guide plates also stabilize the needles 50 
to allow for closer placement. 
[0026] Pinch plates 21 7 are spaced apart from each 
other and the space between them provides a reception 
area to receive pinch block 270. The suture lengths 30 
are guided by guide plates 216 to enter the space be- 
tween pinch plates 217 and pinch block 270 (discussed 
below). Pinch plates 217 each have a curved portion 
218 which provides a suture pinch area. 
[0027] Needle park plates 214, guide plates 216, 
pinch block plates, buttress plates 220 and 221 (dis- 
cussed below), and plunger block retainer frame 219, 
are features which may be integrally fabricated as part 
of handle body 211 by, for example, molding body por- 
tion 211 from a suitable material, such as polycarbonate, 
acrylics, or other synthetic polymeric resins. Handle 
body 211 also includes apertures 224 to receive align- 
ment rods 228 in the cover. 

[0028] Pinch block 270 is a single piece generally U- 
shaped body which includes parallel legs 272 extending 
distally from a proximal wall 271 and terminating in op- 
posing jaws 274. Jaws 274 define between them a 
space for the reception of cam cap 230. Legs 272 are 
resiliently movable toward or away from each other to 
vary the distance between jaws 274. A ridge 273 ex- 
tends vertically (as shown) on an outer surface of each 
leg 272, the ridge being received into curved suture 
pinch areas 218 of pinch plates 21 7. When legs 272 are 
biased outward, ridges 273 and respective suture pinch 
areas 218 close upon the suture portion disposed be- 
tween them, thereby frictionally holding the suture. 
[0029] Pinch block 270 also includes an axial aperture 
277 in proximal wall 271 through which plunger rod 260 
is disposed. The distal surface 278 of the proximal wall 
provides an abutment surface for helical compression 
spring 240, which is positioned between legs 272. Pinch 
block 270 is securely retained in interior chamber 213 
between buttress plates 220 and guide plates 216. 
[0030] Cam cap 230 includes a single piece structure 
including a rectangular distal portion 231 having an in- 
ternal cylindrical bore 232, and a cylindrical proximal 
portion 233 having bore 234. Cam cap 230 possesses 
an exterior proximal ly facing surface 235 which provides 
an abutment for spring 240. Also, a distally facing annu- 
lar surface 236 in internal cylindrical bore 232 provides 
an abutment for proximal end 253 of the sheath tube. 
Thus, sheath tube 250 is inserted into cylindrical bore 

232, and spring 240 is mounted around proximal portion 

233. The plunger rod 260 extends through bore 234. 



[0031] Cam cap 230 is initially positioned such that 
distal portion 231 is between jaws 274 of pinch block 
270, thereby biasing legs 272 outward to frictionally se- 
cure suture lengths 30 between ridges 273 and pinch 
areas 218 of pinch plates 217. When sheath tube 250 
is moved proximal ly, cam cap 230 is forced against the 
biasing action of compression spring 240 into the space 
between legs 272. This allows legs 272 to resiliently 
bend inward to a degree sufficient to release the suture 
lengths 30. Also, because jaws 274 move inwardly, cam 
cap 230, once past the jaws, cannot return distally to its 
initial position between the jaws. Thus, once the outer 
sheath is retracted beyond a predetermined distance it 
remains in the retracted configuration and cannot move 
distally forward to its initial position. 
[0032] Plunger retainer block 280 includes leg mem- 
bers 281 which engage notches 265 in plunger rod 260. 
Plunger retainer block 280 is adapted to fit into retainer 
frame 21 9 so as to secure the proximal end portion 264 
of plunger rod 260 to handle 210. 
[0033] Buttresses 220 are plates which extend longi- 
tudinally along side retainer frame 219. Buttresses 221 
are plates which extend laterally from the inner wall of 
body grip 2 1 1 in the vicinity of the pinch plates 21 7. Both 
serve as reinforcements and are preferably an integral 
part of handle body 211 . 

[0034] Referring to FIG. 9, cover 225 is a flat plate 
which includes distally extending alignment rods 228, 
resilient hooks 227, and an open window area 226. 
Alignment rods 228 are adapted to fit into aperture 224 
in the body grip. The hooks 227 are adapted to engage 
catches 223 in the body grip in a snap -fit manner. 
[0035] Referring now to FIGS. 12 to 14, the suture an- 
chor installation system includes a drill guide 110, drill 
bit 140, and obturator 130, all adapted to fit within the 
bore of a standard cannula 150. Means is provided here- 
in for drilling a hole in bone. The drilling means includes 
the drill guide 110 and the drill bit 140. 
[0036] Referring to FIG. 14, drill guide 110 provides 
precise positioning of the drill for drilling a hole for the 
suture anchor into the mass of bone tissue, and is a tu- 
bular body 111 having teeth 113 for gripping bone tissue 
at its distal end 115, and, optionally, flat surfaces 114 
spaced apart from the flared proximal end portion 116. 
Axial bore 11 7 in the drill guide is adapted to receive a 
drill bit 140, discussed below. At least one, and prefer- 
ably two or three, openings 112 in the vicinity ofthedistal 
end 1 1 5 permit the escape of bone fragments and shav- 
ings during the drilling operation and also permit visual- 
ization of the drill bit placement by the surgeon. The flat 
surfaces 114 are adapted to engage slot 125 in the 
forked end portion 124 of a handle 120. Drill guide 110 
is preferably fabricated from a biocompatible metal such 
as stainless steel alloy. 

[0037] Drill guide handle 1 20 is fixedly attached to drill 
guide 110 to facilitate the surgeon's handling of drill 
guide 1 1 0. Drill guide handle 1 20 is a single piece com- 
posed of a grasping plate 1 21 having a wide end portion 
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122 adapted to facilitate manual gripping by the sur- 
geon. The forked end portion 124 includes two parallel 
spaced apart prongs 126 which define a slot 125 be- 
tween them into which the drill guide 11 0 is engaged at 
the flat surfaces 1 1 4. The forked end portion 1 24 is con- 
nected to the grasping plate 121 at angled bend 123. 
[0038] Drill bit 140 is used to create a hole of prede- 
termined diameter in the mass of bone tissue. Drill bit 
140 is a single piece member having a distal drilling tip 

141, a shaft 146 having a relatively wide distal portion 

142, a relatively narrow mid portion 143, and a proximal 
portion 144. A shank 145 extends proximally from por- 
tion 1 44 of shaft 1 46 and is adapted to engage the chuck 
of a drilling machine (not shown). Drilling machines suit- 
able for use in rotating the drill bit are well known and 
available to those with skill in the art. The drill bit 140 is 
adapted to fit into bore 1 1 7 of drill guide 1 1 0 and to be 
able to rotate therein. 

[0039] Referring to FIG. 13, obturator 130 is part of 
the suture anchor installation system and includes a 
shaft 131 having a bevelled tip 132 with rounded point 
133. A knurled knob 134 facilitates its handling and use 
to create a puncture opening in the soft body tissue over- 
lying the bone with minimal damage to the body tissue. 
[0040] Referring to FIG. 12, a cannula 150 suitable for 
use in the present system is shown. Such cannulas are 
well known in the art and widely available. 
[0041] Referring to FIGS. 15 to 18 the use of the su- 
ture anchor installation system is illustrated. 
[0042] First, an incision 71 is created in the skin and 
access to body tissue 70 surrounding the bone at the 
operating site is achieved. Cannula 150 is inserted into 
the incision 71. 

[0043] Obturator 130 is placed within the drill guide 
1 1 0 and both are inserted through cannula 1 50 and into 
body tissue 70 to create a passageway through the soft 
tissue to access the bone. (FIGS. 15, 16). Obturator 130 
is then removed leaving drill guide 1 1 0 inserted through 
the passageway in the soft tissue with the distal teeth 
1 1 3 placed against the bone at the site to be drilled. 
[0044] The drill bit 1 40 is then inserted in the drill guide 
and is used to create a hole 74 in the bone 73. (FIG. 1 7) 
[0045] Referring to FIG. 1 8, the drill bit and drill guide 
110 are removed from cannula 150 and the distal end 
of the installation tool is then inserted into the cannula 
150. Optionally, drill guide 110 can be left in place and 
the installation tool can be positioned within drill guide 
110. The installation tool 200 is positioned such that su- 
ture anchor 1 0 is aligned with hole 74. The hole diameter 
is large enough to receive suture anchor 10 but smaller 
than the diameter of sheath tube 250. Referring to FIGS. 
19, and 20, as the surgeon applies a distally directed 
force to installation tool 200 to advance suture anchor 
1 0 into the hole in the bone, the adjacent bone structure 
pushes back on sheath tube 250. This action pushes 
cam cap 230 into the space between legs 272 of the 
pinch block, which spring inward, thereby locking the 
cam cap in a proximal position and releasing suture 30 



from the pinch plate 21 7 such that suture 30 is no longer 
held in its initially taut manner. The installation tool 200 
can then be withdrawn from the cannula 150, (FIG. 21) 
leaving the suture anchor 1 0 in place within hole 74. Re- 

5 ferring to FIGS. 22, 23, and 24, the surgeon then re- 
moves needles 50 and suture 30 from handle 21 0 of the 
installation tool and pulls on the suture to expand the 
legs of the suture anchor (FIG. 24) and fix it securely 
within the bone. Optionally, the surgeon can actuate the 

10 suture anchor 1 0 prior to removal of installation tool 200 
from the cannula, which approach may advantageously 
hold the suture anchor within the hole as the suture an- 
chor is actuated. The suture lengths 30 can be tied to 
secure the soft tissue or prosthetic implant to the bone. 

15 For example, several suture anchors can be applied to 
the bone and the sutures of the various anchors can be 
knotted together to tie down the soft tissue. 
[0046] It will be understood that various modifications 
may be made to the embodiments disclosed herein . The 

20 above description should not be construed as limiting, 
but merely as exemplifications of preferred embodi- 
ments. Those skilled in the art will envision other modi- 
fications within the scope of the claims appended here- 
to. 

25 

Claims 

1. An apparatus (200) for installing a suture anchor 
30 (1 0), which comprises: 

a) a handle portion (202); and 

b) an elongated portion (201) including a 
35 sheath tube (250) having an axial bore (254) 

and distal(251) and proximal ends (253), and 
an inner rod (260) slidably disposed within the 
bore of the sheath tube (250), characterised 
by the inner rod (260) being fixedly mounted to 
40 the handle (210), and the sheath tube (250) be- 

ing mounted to the handle (210) and movable 
with respect to the handle between a distal po- 
sition and a proximal position, the sheath tube 
(250) being resiliently biased to the distal posi- 
45 tion and movable to the proximal position in re- 

sponse to proximally directed force applied to 
the distal end (251) of the sheath tube (250). 

2. The apparatus of claim 1 wherein the inner rod 
so (260) has a distal end portion (261 ) having an open- 
ing (267) to releasably hold a suture anchor (1 0). 

3. The apparatus of claim 1 wherein the sheath tube 
(250) includes at least one longitudinal slot (256) 

55 and the inner rod (260) includes a pin (245) extend- 
ing into the longitudinal slot (256) of the sheath tube 
(250) to limit the relative motion between the inner 
rod and the sheath tube. 
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4. The apparatus of claim 1 wherein the handle (21 0) 
includes at least one needle park (214). 

5. The apparatus of claim 1 wherein the handle in- 
cludes at least one pinch means (270) for releasa- 
bty holding a suture, the pinch means (270) friction- 
ally holding the suture when the sheath tube (250) 
is in the distal position and releasing the suture in 
response to movement of the sheath tube (250) to 
the proximal position. 

6. The apparatus of claim 1 further including a plate 
(21 7) and at least one leg (272) in opposing relation 
to the plate (21 7), the leg being biased toward the 
wall to hold a suture therebetween when the sheath 
tube (250) is in the distal position, and the leg (272) 
resiliently moving away from the wall in response to 
movement of the sheath tube (250) to the proximal 
position. 

7. The apparatus of claim 1 further including a suture 
anchor (1 0) which includes an elongated setting pin 
(20) at least partially mounted within a longitudinal 
bore (14) of a socket (11) and siidably movable be- 
tween a distal first position wherein at least a portion 
of the setting pin (20) is distal to the socket (1 1 ) and 
a proximal second position, the socket (11) having 
at least two proximally pointing legs (15) which are 
radially expandable in response to movement of the 
setting pin (20) to said proximal second position, 
and the setting pin (20) having a suture connected 
thereto. 

8. The apparatus of claim 6 further including a suture 
anchor with a suture connected thereto wherein the 
suture is disposed longitudinally along an outside 
surface of the sheath tube in an initially taut config- 
uration, a portion of the suture being disposed be- 
tween the plate and the at least one leg. 

9. The apparatus of claim 1 wherein the handle in- 
cludes a spring for resiliently biasing the sheath 
tube to the distal position. 

10. A system for installing a suture anchor, which com- 
prises: 

a) means (110,1 40) for drilling a hole of prede- 
termined diameter into bone tissue; 

b) a suture anchor ( 1 0) having a length of sutu re 
(30) attached thereto; 

c) the apparatus for installing a suture anchor 
according to any one of claims 1 to 4, wherein 

the sheath tube (250) has a portion with an outer 
diameter greater than the diameter of the hole in the 



bone. 

11. The system of claim 10 wherein the means (110, 
1 40) for drilling a hole in bone includes a guide tube 

5 (110) and a drill bit (1 40) movably disposed with the 
guide tube (110). 

12. The system of claim 10 further including an obtura- 
tor (130). 

13. The system of claim 10 wherein the suture anchor 
(10) includes an elongated setting pin (20) at least 
partially mounted within a longitudinal bore (14) of 
a socket (11) and siidably movable between a distal 
first position wherein at least a portion of the setting 
pin (20) is distal to the socket (11) and a proximal 
second position, the socket having at least two 
proximally pointing legs (15) which are radially ex- 
pandable in response to movement of the setting 
pin (20) to said proximal second position. 



PatentansprUche 

25 1. Eine Vorrichtung (200) zum Einsetzen eines Nah- 
fadenankers (10), umfassend: 

a) einen Griffabschnitt (202); und 

30 b) einen langlich ausgebildeten Abschnitt 

(201), der ein Mantelrohr (250) mit einer Axial- 
bohrung (254) und mit einem distalen (251 ) und 
einem proximalen Ende (253) und einen Innen- 
stab (260) umfasst, derbewegbarinnerhalb der 
35 Boh rung des Mantelrohrs (250) angeordnet ist, 

dadurch gekennzeichnet, dass der Innen- 
stab (260) fest an dem Griff (210) angebracht 
ist, und das Mantelrohr (250) an dem Griff (21 0) 
angebracht und in Bezug auf den Griff zwi- 
40 schen einer distalen Position und einer proxi- 

malen Position bewegbar ist, und dass das 
Mantelrohr (250) zur distalen Position hin ela- 
stisch vorgespannt ist und zur proximalen Po- 
sition als Antwort auf eine in proximaler Rich- 
45 tung gerichtete Kraft bewegbar ist, die auf das 

distale Ende (251) des Mantelrohrs (250) an- 
gewendet wird. 

2. Die Vorrichtung nach Anspruch 1 , wobei der Innen- 
50 stab (260) einen distalen Endabschnitt (261 ) mit ei- 
ner Offnung (267) aufweist, urn freigebbar einen 
Nahfadenanker (10) zu halten. 

3. Die Vorrichtung nach Anspruch 1 , wobei das Man- 
55 telrohr (250) zumindest einen longitudinalen Schlitz 

(256) umfasst, und der Innenstab (260) einen Stiff 
(245) umfasst, dersich in den longitudinalen Schlitz 
(256) des Mantelrohrs (250) erstreckt, urn die rela- 



ys 



20 



25 



30 



35 



40 



7 



13 



EP 0 834 281 B1 



14 



tive Bewegung zwischen dem Innenstab und dem 
Mantelrohrzu begrenzen. 

4. Die Vorrichtung nach Anspruch 1 , wobei der Griff 
(210) zumindest eine Nadelaufnahme (214) um- 
fasst. 

5. Die Vorrichtung nach Anspruch 1 , wobei der Griff 
zumindest ein Haltemittel (270) zum freigebbaren 
Halten eines Nahfadens umfasst, das Haltemittel 
(270) reibungsmaBig den Nahfaden halt, wenn das 
Mantelrohr (250) sich in derdistalen Position befin- 
det, und den Nahfaden als Antwort auf die Bewe- 
gung des Mantelrohrs (250) in die proximate Posi- 
tion freigibt. 

6. Die Vorrichtung nach Anspruch 1 , desweiteren um- 
fassend eine Platte (217) und zumindest ein Bein 
(272) in entgegengesetzter Beziehung zu der Platte 
(217), wobei das Bein zur Wand hin vorgespannt 
ist, urn einen Nahfaden dazwischen zu halten, wenn 
das Mantelrohr (250) sich in der distalen Position 
befindet, und das Bein (272) sich elastisch weg von 
der Wand bewegt als Antwort auf die Bewegung 
des Mantelrohrs (250) in die proximale Position. 

7. Die Vorrichtung nach Anspruch 1 , desweiteren um- 
fassend einen Nahfadenanker (10), der einen lang- 
lich ausgebildeten Einstellstift (20) umfasst, der zu- 
mindest teilweise innerhalb einer longitudinalen 
Bohrung (14) einer Aufnahme (11) angebracht ist 
und gleitbar zwischen einer distalen ersten Positi- 
on, in der zumindest ein Abschnitt des Einsteilstiftes 
(20) sich distal von der Aufnahme (11 ) befindet, und 
einer proximalen zweiten Position bewegbar ist, die 
Aufnahme (11) zumindest zwei in proximaler Rich- 
tung zeigende Beine (15) aufweist, die radial ex- 
pandierbar sind als Antwort auf die Bewegung des 
Einsteilstiftes (20) in die proximale zweite Position, 
und der Einstellstift (20) einen damit verbundenen 
Nahfaden aufweist. 

8. Die Vorrichtung nach Anspruch 6, desweiteren um- 
fassend einen Nahfadenanker mit einem daran be- 
festigten Nahfaden, wobei der Nahfaden in longitu- 
dinaler Richtung entlang einer AuBenoberflache 
des Mantelrohrs in einer ursprunglich gestrafften 
Konfiguration angeordnet ist, und ein Abschnitt des 
Nahfadens zwischen der Platte und dem zumindest 
einen Bein angeordnet ist. 

9. Die Vorrichtung nach Anspruch 1 , wobei der Griff 
eine Feder umfasst zum elastischen Vorspannen 
des Mantelrohrs in die distale Position. 

10. Ein System zum Einsetzen eines Nahfadenankers, 
umfassend: 



a) Mittel (1 1 0, 1 40) zum Bohren eines Lochs mit 
vorbestimmtem Durchmesser in Knochenge- 
webe; 

5 b) einen Nahfadenanker (10) mit einer daran 

angebrachten Nahfadenlange (20); 

c) die Vorrichtung zum Einsetzen eines Nahfa- 
denankers entsprechend einem der Anspruch e 
10 1 bis 4, wobei das Mantelrohr (250) einen Ab- 

schnitt mit einem AuBendurchmesser aufweist, 
der groBer ist als der Lochdurchmesser in dem 
Knochen. 

*5 11. Das System nach Anspruch 10, wobei das Mittel 
(1 1 0, 1 40) zum Bohren eines Lochs in den Knochen 
ein Fuhrungsrohr(110) und einen Bohrer(140), der 
innerhalb des Fiihrungsrohrs (110) bewegbar ange- 
ordnet ist, aufweist. 

20 

12. Das System nach Anspruch 10, desweiteren um- 
fassend einen Obturator (130). 

13. Das System nach Anspruch 10, wobei der Nahfa- 
25 denanker (10) einen langlich ausgebildeten Ein- 
stellstift (20) umfasst, der zumindest teilweise in- 
nerhalb einer longitudinalen Bohrung (14) einer 
Aufnahme (11) angebracht ist und gleitbar zwi- 
schen einer distalen ersten Position, in derzumin- 

30 dest ein Abschnitt des Einsteilstiftes (20) sich distal 
von der Aufnahme (11) befindet, und einer proxima- 
len zweiten Position bewegbar ist, und die Aufnah- 
me zumindest zwei in proximaler Richtung zeigen- 
de Beine (1 5) aufweist, die radial expandierbar sind 

35 als Antwort auf die Bewegung des Einsteilstiftes 
(20) in die proximale zweite Position. 



1 . Appareil (200) pour installer une ancre de f il de su- 
ture (10), qui comprend : 



a) une portion de poignee (202) ; et 

45 

b) une portion oblongue (201 ) comprenant une 
gaine de protection (250) presentant un perca- 
ge axial (254) et des extremites distale (251 ) et 
proximale (253), et une tige interne (260) dis- 

50 pos§e d'une maniere coulissante dans le per- 

cage de la gaine protectrice (250), caracterise 
en ce que la tige interne (260) est monteefixe- 
ment sur la poignee (70), et la gaine protectrice 
(250) etant montee sur la poignee (210) et etant 

55 deplacable par rapport a la poignee entre une 

position distale et une position proximale, la 
gaine protectrice (250) etant sollicitee elasti- 
quement a la position distale et 6tant deplaca- 
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ble a la position proximate en reponse a une 
force dirigee dans le sens proximal appliquee 
a I'extremite distale (251) de la gaine protect- 
ee (250). 

2. Appareil selon la revendication 1 , ou la tige interne 
(260) presente une portion d'extremite distale (261 ) 
ayant une ouverture (267) pour tenir relachable- 
ment une ancre (10) de fil de suture. 

3. Appareil selon la revendication 1 , ou la gaine pro- 
tectee (250) comporte au moins une fente longttu- 
dinale (256), et la tige interne (260) comporte une 
broche (245) s'etendant dans la fente longitudinale 
(256) de la gaine protectrice (250) pour limiter le 
mouvement relatif entre la tige interne et la gaine 
protectrice. 

4. Appareil selon la revendication 1, ou la poignee 
(210) comporte au moins un logement d'aiguille 
(214). 

5. Appareil selon la revendication 1, ou la poignee 
comporte au moins un moyen de pincement (270) 
pour tenir relachablement un fil de suture, le moyen 
de pincement (270) retenant par friction lefil de su- 
ture lorsque la gaine protectrice (250) se trouve 
dans la position distale et relachant le fil de suture 
en reponse a un mouvement de la gaine protectrice 
(250) a la position proximate. 

6. Appareil selon la revendication 1 , comprenant en 
outre une plaque (217) et au moins une branche 
(272) en relation opposee a la plaque (21 7), la bran- 
che etant sollicitee vers la paroi pour tenir un fil de 
suture entre celles-ci lorsque la gaine protectrice 
(250) se trouve dans la position distale, et la bran- 
che (272) se deplace elastiquement au loin de la 
paroi en reponse a un mouvement de la gaine pro- 
tectrice (250) a la position proximale. 

7. Appareil selon la revendication 1 , comportant en 
outre une ancre de fil de suture (10) qui comporte 
un axe de positionnement oblong (20) au moins 
partiellement insere dans un percage longitudinal 
(14) d'unedouille (11) et deplacable d'une maniere 
coulissante entre une premiere position distale ou 
au moins une portion de I'axe de positionnement 
(20) est distale a la douille (11) et une deuxieme 
position proximale, la douille (11) ayant au moins 
deux branches orientees proximalement (15) qui 
sont expansibles radialement en reponse a un de- 
placement de I'axe de positionnement (20) a ladite 
deuxieme position proximale, et I'axe de position- 
nement (20) ayant un fil de suture relie a celui-ci. 

8. Appareil selon la revendication 6, comportant en 
outre une ancre de fil de suture avec un fil de suture 



relie a celle-ci, ou le fil de suture est dispose longi- 
tudinalement le long d'une surface exterieure de la 
gaine protectrice selon une configuration initiate- 
merit tendue, une portion du fil de suture etent dis- 
5 posee entre la plaque et au moins une branche pre- 
citee. 

9. Appareil selon la revendication 1, ou la poignee 
comporte un ressort pour solliciter elastiquement la 

10 gaine protectrice a la position distale. 

10. Systeme d'installation d'une ancre de fil de suture, 
qui comprend : 

15 a) un moyen (110, 140) pour forer un trou d'un 

diametre predetermine dans du tissu osseux ; 

b) une ancre de fil de suture (1 0) a laquelle est 
attachee une longueur de fil de suture (30) ; 

20 

c) i'appareil pour installer une ancre de fil de 
suture selon I'une des revendications 1 a 4, ou 

la gaine protectrice (250) presente une portion d'un 
25 diametre exterieur plus grand que le diametre du 
trou dans Cos. 

11. Systeme selon la revendication 10, ou le moyen 
(110, 140) pour forer un trou dans I'os comporte un 

30 tube de guidage (110) et un foret (140) dispose 
d'une maniere mobile dans le tube de guidage 
(110). 

12. Systeme selon la revendication 10, comprenant en 
35 outre un obturateur (1 30). 

13. Systeme selon la revendication 10, ou I'ancre defil 
de suture (10) comporte un axe de positionnement 
oblong (20) installe au moins partiellement dans un 

40 percage longitudinal (14) d'une douille (11) et de- 
placable d'une maniere coulissante entre une pre- 
miere position distale ou au moins une portion de 
I'axe de positionnement (20) est distale a la douille 
(11) et une seconde position proximale, la douille 

45 presentant au moins deux branches (15) orientees 
proximalement qui sont radialement expansibles en 
reponse a un deplacement de I'axe de positionne- 
ment (20) a ladite seconde position proximale. 

50 
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